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The  existence  of  a  systemic  to  pulmonary  shunt  should  be  taken  into  consideration  in
patients  with  suspected  pulmonary  embolism,  as  it  can  be  a  source  of  false  positives
on  the  angiography  scan.  This  concerns  false  pulmonary  arterial  defects  caused  by  the
blood  ﬂow  coming  from  the  bronchial  systemic  arteries  and  contaminating  the  pulmonary
arterial  circulation.  The  knowledge  of  thoracic  vascular  duality,  of  its  physiological  and
pathological  connections  as  well  as  the  performance  of  a  thoracic  angiography  scan  during
the  aortic  phase  make  it  possible  to  get  rid  of  these  artefacts  and  avoid  inappropriate
anticoagulation.
Case report
We  report  the  case  of  a  30-year-old  female  patient  of  African  origin  admitted  to  the
emergency  room  for  dyspnoea  and  haemoptysis,  which  was  suggestive  of  the  diagno-
sis  of  pulmonary  embolism.  Her  medical  history  was  marked  by  pulmonary  tuberculosis
treated  10  years  earlier.  Upon  admission,  the  patient  was  apyretic  with  an  SaO2 of  96%
in  surrounding  air.  An  HIV  serology  was  positive  with  CD4  levels  of  more  than  500/mm3.
Chest  radiography  showed  sequellar  retractile  lesions  of  the  upper  left  lobe  (Fig.  1).  The
angiography  scan  was  carried  out  on  a 16  slice  multidetector  computed  tomographic  scan-
ner  (CT-scan)  at  a  pulmonary  arterial  time  (injection  of  60  ml  of  Iobitridol  300  mgI/ml
(Xenetix,  Guerbet  —  France)  at  a ﬂow  rate  of  3.5  ml/s,  with  automatic  start  of  acquisition
after  detection  of  a  bolus  by  a  region  of  interest  (ROI)  placed  in  the  trunk  of  the  pulmonary
artery).  The  examination  showed  a  ﬁlling  defect  in  the  trunk  of  the  pulmonary  artery  and
the  absence  of  opaciﬁcation  of  the  left  pulmonary  artery,  suggesting  a  massive  pulmonary
embolism  (Fig.  2).  The  parenchymatous  analysis  showed  paracicatricial  bronchiectasis,  a
large  excavation  of  the  upper  right  lobe  ﬁlled  in  with  dependent  material  and  alveolar
bleeding  in  the  lower  left  lobe  (Fig.  3).
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Retrograde  systemic  to  pulmonary  shunt  simulating  a  pulmonary
Figure 1. Thoracic radiography from the front: excavated retrac-
tile opacity of the upper right lobe, associated with apical pleural
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is  gradually  destroyed.  It  is  automatically  replaced  by  athickening. Reduction of the left pulmonary volume and attraction
of the mediastinum towards the left. Hypertrophy of the right lung
with anterior mediastinal hernia.
Due  to  the  positivity  of  the  aspergillar  serology  and  the
negativity  of  the  direct  BKs,  the  diagnosis  of  chronic  cav-
itary  aspergillosis  in  addition  to  pulmonary  sequela  was
retained,  explaining  the  haemoptysis.  The  problem  of  a
proximal  ‘‘embolism’’  of  the  pulmonary  arterial  trunk  was
thus  raised  as  well  as  the  place  of  anticoagulant  treatment
in  the  context  of  haemoptysis.
The  infectious  context  and  the  radio-clinical  discrepancy
between  a  pulmonary  embolism  that  appeared  massive  and
the  absence  of  clinical  signs  made  it  possible  to  question
this  diagnosis  and  to  retain  the  diagnosis  of  a  retrograde
systemic  to  pulmonary  shunt.
In  order  to  conﬁrm  this  diagnosis,  and  before  administer-
ing  any  treatment,  a  control  CT-scan  was  carried  out  twelve
Figure 2. Initial thoracic angiography CT-scan, carried out at the pulmo
sagittal reconstruction (b): hypodense defect in the pulmonary arterial t
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ours  after  the  ﬁrst  one,  this  time  during  the  aortic  phase
injection  of  60  ml  of  Iobitridol  300  mgI/ml  (Xenetix,  Guer-
et  —  France)  at  a ﬂow  rate  of  3.5  ml/s,  with  automatic  start
f  acquisition  after  detection  of  a  bolus  by  an  ROI  placed  at
he  aortal  arch).
This  examination  made  it  possible  to  deﬁnitively  elim-
nate  the  diagnosis  of  embolism  due  to  the  disappearance
f  the  ﬁlling  defect  in  the  pulmonary  artery  (Fig.  4).  It  can
herefore  be  deduced  that  on  the  initial  CT-scan  carried  out
uring  the  pure  pulmonary  arterial  phase,  the  defect  was  a
on-opaciﬁed  aortic  ﬂow  through  the  systemic  arteries  and
reaking  through  to  the  pulmonary  arterial  trunk.
The  ﬁnal  diagnosis  was  that  of  haemoptysis  secondary  to
hronic  cavitary  aspergillosis  in  addition  to  sequela  of  tuber-
ulosis.  The  left  lung  was  of  the  systemic  type,  as  it  was
ascularized  exclusively  by  the  systemic  arteries  via  a  ret-
ograde  systemic  to  pulmonary  shunt.  This  shunt  was  caused
y  the  bronchial  systemic  hypervascularization  secondary  to
he  destruction  of  the  pulmonary  functional  unit  by  the  left
pper  lobe  sequelae  of  tuberculosis  and  the  aspergillosis
nfection  (Fig.  5).
iscussion
he  multi-detector  CT-scan  is  the  reference  examination  for
he  diagnosis  of  pulmonary  embolism  [1].  The  multiplica-
ion  of  examinations  in  this  indication  raises  the  possibility
f  false  positives  for  pulmonary  embolism  [2].  In  patients
ith  extensive  infectious  or  inﬂammatory  pulmonary  dis-
ase,  the  low  pressure  functional  pulmonary  vascularizationnary arterial phase (mediastinal window). Axial cut (a) and oblique
runk (arrow) suggestive of pulmonary embolism.
ourishing  circulation  of  high  pressure  aortal  origin  in  the
orm  of  systemic  neovascularization  of  bronchial  and  non-
ronchial  origin.  The  pathological  pulmonary  parenchyma
338  A.  Lacout  et  al.
Figure 3. Initial thoracic angiography CT-scan, carried out at the pulmonary arterial phase (pulmonary window). Axial cut (a) and coronal
reconstruction (b): excavated cavity of the upper right lobe, with heterogeneous dependent material (arrow) related to aspergillosis. Ground
glass aspect in the left lower lobe secondary to haemoptysis.
Figure 4. Control thoracic angiography CT-scan carried out at the aortal phase (mediastinal window). Axial cut (a) and oblique sagittal
reconstruction (b): same cut level as images 2a and 2b for perfect understanding: disappearance of the defect of the pulmonary arterial
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ecruits  the  bronchial  arteries.  It  also  recruits  the  sys-
emic  arteries  of  the  thoracic  wall  as  soon  as  a  pleural
ymphysis  is  created.  This  is  a  major  risk  factor  for  haemop-
ysis.  At  the  same  time,  the  anastomoses  present  under
ormal  conditions  between  the  bronchial  systemic  arteries
nd  the  pulmonary  arteries  become  hypertrophied,  through
hich  the  aortal  blood  ﬂow  (at  high  pressure,  at  a  mean  of
20  mmHg)  erupts  into  the  pulmonary  arteries  (at  low  pres-
ure,  at  a  mean  of  20  mmHg).  These  anastomoses  create
 systemic  to  pulmonary  shunt  that  can  be  anterograde  or
etrograde  depending  on  the  level  of  obstruction  of  the  pul-
onary  artery  bed  (Fig.  6)  [3,4]. At  the  pulmonary  arterial
o
i
f
[hase  on  the  angiography  CT-scan,  the  arrival  of  a  bronchial
ystemic  blood  ﬂow  of  aortic  origin,  not  yet  opaciﬁed,  into
he  pulmonary  artery  via  the  shunt  creates  a  ﬂux  effect
nd  can  be  confused  with  a  pulmonary  embolism  [5].  To
void  this  diagnostic  pitfall  that  could  lead  to  inappropriate
nticoagulation,  particularly  in  a  context  of  haemoptysis,
he  acquisition  should  be  carried  out  at  a  phase  of  vascu-
ar  equilibrium  that  allows  for  homogeneous  opaciﬁcation
f  all  the  mediastinal  vascular  structures  (pulmonary  arter-
es,  aorta  and  its  branches,  heart,  coronary  arteries,  etc.)
or  example,  during  a  ‘‘triple  rule  out  angiography  CT-scan’’
6].
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Figure 5. Control thoracic angiography CT-scan carried out at the aortal phase (mediastinal window). Axial MIP (a) and coronal MIP (b):
neovascularization coming from the lateral and medial thoracic arteries and the intercostal arteries entering directly into the trunk of the
s (at pulmonary artery (arrows). The blood circulates from these arterie
creating a retrograde systemic to pulmonary shunt.high pressure) towards the left pulmonary artery (at low pressure)
340  A.  Lacout  et  al.
Figure 6. a: normal bronchial arterial and pulmonary vascularization. The pulmonary functional unit can be a segment or a pulmonary
lobe. The non oxygenated pulmonary blood (blue arrows) arrives in the pulmonary functional unit and leaves oxygenated (red arrows)
through the pulmonary veins towards the left atrium. The bronchial arteries run along the bronchial axes. Under normal conditions, there
are two types of broncho-pulmonary arterial anastomosis: the proximal ones of Von Hayeck and the other pre-capillary distal ones of Lefort,
which join the pulmonary and bronchial venous capillary networks; b: example of an obstacle in the pulmonary artery, for example, a
pulmonary embolism. Hypertrophy of the bronchial arteries with opening of the broncho-pulmonary arterial shunts creating an anterograde
systemic to pulmonary shunt or at iso-current towards the pulmonary functional unit; c: example of destruction of the parenchyma and of the
pulmonary functional unit. Hypertrophy of the bronchial arteries with opening of broncho-pulmonary arterial anastomoses and appearance
of a retrograde shunt or against the ﬂow going up to a pulmonary artery irrigating a functional territory (curved arrow).
(adaptated from [4]).
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[onclusion
ronchial  systemic  hypervascularization  following  a  chronic
ulmonary  inﬂammatory  or  infectious  process  could  cause
 systemic  to  pulmonary  shunt,  which  can  be  a  cause  of  a
rong  diagnosis  of  pulmonary  embolism.  The  knowledge  of
he  intricacies  of  the  pulmonary  nourishing  and  functional
irculation  is  absolutely  necessary  to  the  understanding  of
he  balance  between  the  two  systems  and  any  abnormalities
hat  are  observed.
It is  classic  to  say  that  an  angiography  CT-scan  to  look
or  pulmonary  embolism  is  technically  optimal  when  only
he  pulmonary  arteries  and  the  right  cavities  are  opaciﬁed.
owever,  this  pure  pulmonary  arterial  phase  can  be  a  source
f  diagnostic  pitfalls.  Therefore,  the  angiography  scan  car-
ied  out  at  the  aortic  phase  seems  to  us  to  be  an  excellent
ompromise  that  allows  for  an  optimal  analysis  of  all  of  the
horacic  vascular  structures.
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